BACKGROUND: Hyperlipidemia is one of the important diseases in pregnancy that causes fetal abnormalities during pregnancy and after the birth. Unfortunately, the usual anti-fat drugs are associated with high morbidity in fetus and due to people's inclination towards taking herbs, it is required to identify side effects of medicinal herbs in pregnancy. The aim of this study was to present hypolipidemic herbs that would not any complications for mother and fetus.
Introduction
Exposure to elevated levels of cholesterol and oxidative stress due to products of cholesterol metabolism during fetal period has been shown to result in programmed death of fetal arterial cells with a predisposition to atherosclerosis later in life. 1 Commonly, during reproductive years (about 2 decades), risk of cardiovascular diseases reduces.
Besides, lipid and lipoproteins is not been measured routinely during pregnancy as gestational dyslipidemia is considered physiologic with little clinical significance. 2 However, recent discoveries of fatty streaks in the aorta of 6-month-old fetuses and also evidences of aortic atherosclerosis in autopsy of deceased infants with normal levels of cholesterol born to mothers with
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hypercholesterolemia, has highlighted the importance of correcting or preventing maternal dyslipidemia for the benefit of the mother and the child. 3 Currently, no reference standards exist for lipid parameters during pregnancy, although it is well-known that pregnancy is a state of insulin resistance, which is reflected by lipoprotein lipid profiles. Pregnancy-related hypertriglyceridemia is rare, but it can be life threatening in some patients with genetic susceptibility. Complications can include acute pancreatitis, hyperviscosity syndrome, and potentially preeclampsia. Overweight and obese women are significantly more likely to exceed the pregnancy-related weight gain recommendations. Women with gestational diabetes and/or preeclampsia are also at increased risk for elevated triglyceride levels, development of chronic hypertension, recurrent gestational diabetes and/or overt diabetes, recurrent preeclampsia, and development of albuminuria later in life. 4 Two registered clinical trials are currently evaluating the effects of lipophilic statins to prevent preeclampsia in pregnancy. The true risk of congenital anomalies caused by statins in pregnancy has not been well confirmed in humans yet. However, because statins are category X, they should only be used in a research setting during pregnancy until more information is available. Fenofibrate has been assigned to pregnancy category C by the Food and Drug Administration (FDA). Fenofibrate should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. The side effects of statins and other antihyperlipidemic drugs in animal models of pregnancy showed delayed delivery, increased postimplantation loss, decreased litter size and pup birth weight, 40% pup survival rate, 4% neonate survival, no pup survival to weaning, and increased incidence of spina bifida, abortion, and fetal skeletal abnormalities (domed head, hunched shoulders, rounded body, abnormal chest, kyphosis, stunted fetuses, altered skeletal formation of ribs, sternebrae, vertebrae, and palatine). Delayed delivery, decreased live births, and death of 17% of fetuses occurred at doses 18 times higher than the maximum human dosage. In addition, studies on animal reproductive system with doses 7 to 10 times higher than the recommended human dosage based on body surface area (BSA) have demonstrated to have embryocidal and teratogenic effects. 5, 6 Lifestyle changes and glycemic control should be instituted if necessary. During pregnancy, a bile acid sequestrant can safely treat elevated cholesterol levels. Women must be educated about dietetic measures and body mass reduction even in preconception period. In addition, during pregnancy, mothers must be monitored and due to risk of pancreatitis in case of triglyceride above 11.5 mmol/l, other therapy options must be taken into account. In the last trimester of pregnancy, severe hypertriglyceridemia associated with pancreatitis can be treated with omega-3 fatty acids, parenteral nutrition, plasmapheresis, and other lipid-lowering agents. 7 The use of herbal medicines has been increasing in many developing and industrialized countries. More and more pregnant women are using herbal remedies to treat pregnancy-related problems due to cost-effectiveness of therapy and easy access to these products. 8 To date, over 200 plants have been recommended for treatment of hyperlipidemia. As with chemical drugs, medicinal plants can cause permanent damage to fetus. Therefore, despite people's willingness to use medicinal plants, certain precautions with these plants should be taken into account. In addition, couples are likely to use these plants on the verge of fertility to treat hyperlipidemia or other disorders. 9,10 Therefore, it is highly necessary for both physicians and patients to know which plants have optimal effects on hyperlipidemia during and before pregnancy without having side effects. 11 The aim of this review article was to investigate the effect of plants on hyperlipidemia and plant-based side effects in pregnancy and fertility as well as to introduce the plants that are effective on hyperlipidemia during pregnancy.
Materials and Methods
In this study, 2405 publications (204 review articles, 1278 original full text articles, and 923 abstracts) were retrieved. The major electronic databases including Web of Science, Scopus, PubMed, Google scholar, MEDLINE, EBSCO, China Network Knowledge Infrastructure (CNKI), and Cochrane Central Register of Controlled Trials (CENTRAL) were searched from their respective inceptions till September 2016. To identify herbs used to treat hyperlipidemia the following keywords were used and matched by the MeSH: "herbal in hyperlipidemia", "botany in hyperlipidemia", "herbal therapy in hypertriglyceridemia", "systematic review of herbal in hypercholesterolemia", "herbal medicine for hypercholesterolemia", "herbal with anti-lipid effect", "natural remedies for hyperlipidemia", "herbal therapy for atherosclerosis and "hypolipidemic diet". We selected herbal drugs based on safety in pregnancy. All steps for searching and data extraction was based on the Cochrane protocol and checklist for systematic review (Figure 1 ).
In addition, to find evidence on the efficacy of herbals in pregnancy, fertility and infertility, 692 publications (200 abstracts, 423 original research articles, and 59 review articles) were analyzed. The headings that were used included "herbal in pregnancy", "phytomedicine in pregnancy", "side effects of herbal in pregnancy", "herbals in pregnancy and lactation", "herbal therapy in fertility", "herbal therapy in infertility", "herbal in fertility", "herbal in infertility", "phytomedicine in infertility", "botany in pregnancy", "medicinal plants in fertility", "Chinese herbal in pregnancy", "review of herbal in pregnancy", and "Ayurvedic herbal in pregnancy". The results of this investigation were registered in checklist 2. A plant was included in the analysis if its name appeared in at least two publications. Then, the plants effective on hyperlipidemia, fertility, and pregnancy were determined after the two checklists were integrated (Table 1) . Finally, the plants effectiveness on hyperlipidemia and safety during pregnancy were determined and after analysis of 110 publications, their dosage, complications, mechanisms of action, and side effects were reported (Table 2) .
Results
A total of 110 plants have been reported to be effective on hyperlipidemia and 95 plants were reported to be effective on fertility and pregnancy. Overall, 12 and 55 plants have been reported to be effective on lipid and safe during pregnancy, respectively. The potential side effects, dosage, and special considerations regarding these plants are shown in table 2. Moreover, 21 plants could be used in normal diet during pregnancy but were not recommended as medicinal plants.
Discussion
Hyperlipidemia can affect maternal and fetal health. Many side effects of chemical drugs on mother and fetus have led to prevention of their use during pregnancy. In this study, we found that the effective medicinal plants on hyperlipidemia contributed greatly to reducing oxidative stress via their antioxidant properties in addition to directly exerting hypolipidemic effects.
Reactive oxygen species cause damage to the structure of different cells and tissues including heart and vessels. Napoli et al. demonstrated that low levels of superoxide dismutase (SOD) in pregnant rabbits that had hyperlipidemia for over six months led to formation of fatty streaks in the aortic arch in their fetus. Besides, Rumbold et al. 159 and Mistry et al. 160 investigated the role of antioxidants in reducing oxidation of fatty acids and decrease in fatty streaks in fetal heart. Clinical trials have demonstrated that oxidative stress due to hyperlipidemia during pregnancy causes circulatory disorders in fetus, delayed fetal development, and increased eclampsia. Moreover, Jenkins et al. reported that there was significant association between decrease in SOD and increase in miscarriage in pregnant women with hyperlipidemia. 161 According to the evidence, the antioxidant properties of the plants are due to polyphenols, flavonoids, flavonols, gallic acid, and anthocyanins that cause decrease in malondialdehyde (MDA) and increase in SOD, catalase, and glutathione peroxidase (GPX). 162 Some of the potent antioxidants that not only improve hyperlipidemia in pregnant women but also play a role in protecting the cardiovascular system of the fetus and the mother are as follows: allyl propyl disulphide, sterol, saponin, and quercetin in onion, allicin, allyl di-and trisulphide, alliin, ajones, vinyldithiins in garlic, cyanidin, malvidin, peonidin, pelargonidin, petunidin and bioflavonoids in cranberry, bioflavonoids, polyphenols and triterpenoids, quercetin, catechin, phloridzin and chlorogenic acid in apple, anthocyanin (cyanidin-3-rutinoside) and phenolic compounds (flavonol pcoumaroylquinic acid) in cherry, punicalagins, ellagic acid, unicic acid, phytoestrogens, and anthocyanins in pomegranate, vitamins A, B, and E and lycopene in tomato, anthocyanin, vitamins A and E, polyphenols, oligostibenes, and ampelopsins in red grapes and zingiberene, curcumen, bisabolene, gingerols, and zerumbone in ginger. 163 
Conclusion
There are effective plants that can play a fundamental role in cardiovascular health in mother and fetus by reducing hyperlipidemia. 
